Subnuclear distribution of progesterone receptors A and B in normal and malignant endometrium.
The nuclear progesterone receptor (PR), which is expressed as two proteins with different functions (PRA and PRB), is expressed in the normal endometrium and endometrial cancer. Our previous work has shown that there is a disruption to the relative PR isoform expression in progression to malignancy in endometrial cancer in which expression of a single isoform is common. A consistent feature in these studies was discrete punctate distribution of PRA and PRB in the nuclei of endometrial cancer cells. In this study PRA and PRB distribution within the nucleus was examined in vivo in the normal endometrium during the menstrual cycle, and in endometrial cancer, by dual immunofluorescence and confocal microscopy using cohorts in which PRA and PRB expression levels have previously been characterized. In the normal endometrium, PR was distributed evenly within the nucleus and also localized in discrete subnuclear foci. In the proliferative phase, even PR distribution was predominant and both PR isoforms were colocated and distributed evenly. In the secretory phase, there was a marked increase in the proportion of nuclei containing PR distributed into discrete foci, and PRB was the predominant isoform in nuclear foci. There was an inverse relationship between even and focal PR distribution in the menstrual cycle, suggesting that hormonal fluctuations were involved in movement of PR into focal nuclear locations. In endometrial cancers colocalization of PRA and PRB was infrequent, and there was no relationship between even and focal PR isoform distribution, unlike the normal endometrium. PRA was predominantly evenly distributed in endometrial cancers, whereas PRB was focal. Even PRB distribution in endometrial cancer was not often noted. Multivariate analysis showed that PRA expression was highly predictive of even nuclear distribution in endometrial cancers and PRB expression of distribution into foci, and these associations were independent of total PRA and PRB levels. Nuclear distribution of PR isoforms was associated with clinical grade, where tumors of high grade had significantly fewer nuclei containing even PRA distribution and focal PRB distribution, compared with tumors of low grade. In the normal endometrium, localization of PR into nuclear foci coincides with high progesterone levels, suggesting that altered intranuclear PR distribution is hormonally regulated. Nuclear distribution may be an important component of gene regulation in target tissues, and disruptions in PR distribution in endometrial cancer could affect the function of PR and contribute to aberrant hormonal responses.